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(54) (57) CMCTEMA 3/lEKTPOCHAB>KE- 
HMfl 3/lEKTPMqECKHX >KE^E3HbIX 
JlOPOr nOCT03HHOrO TOKA, coAeptta- 
man ycTaHOBAeHHbte »a thtobhx noacTaHUHHx 



npco6pa30Bare^M, oahii noAioc kotopwx co- 
CAHiieH c pejibcaMM, a Apyrofi nepe3 BbJKAioqaj 

TeilH — C K0IIT3KTII0MI ceTbK), AOIlOJlHMTeJlbHblH 

npoBOA, noABeuieHHbiH qepe3 H3<wiHTopbi Ha 

OnOpaX KOHT3KTHOH CCTH, OTCaCUBaiOlUHe TpaHC- 

4>opMaTopbi, oamh Koiieu nepBHMHOH oCmotkh 

Ka>KAOrO M3 KOTOpblX Nepe3 KOHAeHCaTOp noA- 
KJHOMCH K KOHT3KTHOMy IlpOBOAy, a BTOp HH110H — 

k nonojiHHTejibHOMy npoeoAy, npHMCM ApyrHC 

KOHUbl TOH II ApyrOH 06MOTOK HOAKAIOMeHbl 

k peAbcy, m nepeMUMKH, coeAmmiomHe aoiioa - 

HHTeJlbHblH JipOBOAC peAbCaMH. OTAUHatOU^aRCR 
TOM, MTO, C UeAbK) nOBblllieHHfl H3AOKHOCTH, 

OHa CHaGwetta Gjiokom KOMMytauHH, HMetouiHw 
koiit3KT curHa.ibHoro p^e KpacHoro orHn eae- 

T(X})Opa, BKAlOMeHHbIM Mepe3 AByxnOAlOCHHK B 

pa3puB nepeMbiMKH. 
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H3O6|VJTOMI10 orilOCHTCH K 3.1CK r|HH'l(;if>- 
JKCHHK) 3.1CKTpoiioaBM/KMOrU COCTilHil. 

Ue.lb M306pCTOMMH - MOBld lUCIIHC M3AOK- 
HOCTH CMCTCMW. 

Ha MepTOnC npiiBCACMa npiumiiruia.ibiiaH 

CXCMa CHCTeMbi. 5 

CiicTeMa 3,icKTpocna6>KeHMH 3vicKTpinie- 

CKHX >KeAC3HNX AOpor IlOCTOHHHOrO TOK3 

coAepmiiT ycTaHOB.icHiiue na rnroBbix moa- 
CT3HUMHX npeoOpaaoaaTejiM I, oauh iioaioc 
KOTopux coeAHHen c peAbeaMH 2, a Apyrofi J0 

MepC3 BblKAIOMaTeAH 3 — C K0HT3KTH0H CCTbK) 4. 
AO n OA H HTCJ! bH bl M npOBOA 5, nOABCUJCHHblH »ie- 
pC3 H30A»TOpbl 6 Ma Onopax 7 KOHT3KTHO A 

ceTH 4, oTcacbiBaioiuMe Tpaiic<J)opMaTopu 8, 
o ahh _ko hcu ne p.BViMH oh o6motkh KawAoro H 3 
KOTopwx Hene3 KoiiAeHcaTop ~9 noAiaiioMCM ' IS 

K KOHT3KTHOMy npOBOAy. a BTOpHMHOM — K AO- 

noAHHTCAbiioMy upoBOAy 5, npitMCM Apynic 
kohuw toh it Apyroii o6motck noAK;noqeitbi 

K pCAbCy 2, II UCpCMblMKH 1 0, COeAHHHIOlUHC 
AOnOAHHTCAUHbin npOBOA 5 C pCAbCaMH 2. ChC- 

TeMa cna6>KCna 6aokom II kom m/tsuiim c koii- 20 

TaKTOM I LI, MMCJOIUHM KOHT3KT CHHiaAbHOrO 

peAe KpacHoro onia cBeTO(fx>pa 12, bkakdmch- 
hwh Mepe3 AByxnoAtociiHK 13 a paapwB nepc- 

MbJMKII 10. 

CncTeMa paOoTacT cACAyiomHM o6pa30M. 2 s 

ripH OTCyTCTBHIl 3A0KTpOnOABH>KllOr0 CO- 

CTaaa 14 (a. n. c.) Ha MOKnoACTaHUHOMitoA 
30«e b peAefiMbix luna^ax 15 ee cBeTO(}>opoB 12 
B CHTHaAbHOM Oaokc 16 peAe meAToro oniH 
h pane 3CAenorooniH B036y>K achm m pa3MbiKaio- 
iuhmh KOMTaKTaMH 17 m 18 peAe weAroro oniH 30 

p330MKHyTU UCIIH II MT3H 11 SI A3 Mtlbl 19 KpacHoro 

orHB h ucnii iniTaiiHJi KaTy hick 6aok3 II kom- 
MyrauHit c kohtbktom 1 1.1. npH 3T0M na bccx 
CBeTO({)opax I2 3toh m ok moactb huhoh hom 30hw 
ropMTpa3petuaK)uiHH oroiib (weATbiA, aeACHbiA) 
m uenH bccx ce nepeMbmeK 10 pa30MKHVTbi 3a- 35 

MUKOKDIUHMM KOMT3KT3 MH OAOK3 II KOMMV- 
T3U.HH. 

Ho KOHT3KTM0M CCTH 4 30llbl fipOTCKaCT TOK 
rapMOHHK, 06yCA0BAC!IIIUH p33HOCTblO HX na- 
fipfDKCHMH Ha CMOKHblX IIOACTaiiminX 30IIU. 

Pa3H0CT^ aanpnatciiKM co3AaeTC« ?a cmct an 
pa3HUH Harpy imi na 30tiax, cmokhux c pac- 
CMarpn&acMOH 3ohoA. Flo aoiioahhtcamiomy 
npOBOAy 5 iipoTeKacr tok noa achctbhcm pa:*- 

IIOCTM liaiIpH>KCMMH BTOpHMMIJX Of>MOTOK OT 

cac&HaioiiiHx Tpano[)opMaropoB 8 cmokimjx 
noACTomiUM. 3tii 06a tok3 hmckjt paniiyio iuyim- 45 

MMUy II HaXOA^TCH B MpOTHBO(}>a3C. TaKIIM 

o6pa30M o6ccncqiiBacTCB KOMncucamtH MCiuaK)- 
mcro B.iu>um« Tiirouoii ccth. 

npn nodrwiciiiui iia mokmoactuhumomiiob 
3oae 3. ii. c. 14 ii uovVieaytoiuoM ero iiopOMomr- 

HHil TOK r.'ipMGilMK, RpOTCKaiOmitH MO KOHTaKT* 
MOH CCTM 4. MCMHCT BCA MM M HV M Mail pailACIIMC, 
T3K K3K 3a MIJK30TCH MCpC3 3. II. 0. 14. IaMM 

noRmtiiiiimioi na MC;*iiOACTaiuuioimoii :u>nr 
3. ii. c. I I .i.tiiHMacT OAuii cc 6aok vm,utok 
nvTH. to u MiKacJiy 15 CBCT(Kf..jpa 1 2 ( orpa MiAaKi • 55 
men; *ior O.iok yiactoK, pcAO :-Kt\noi»i ormi 
h pen' :uviciinr:) ornn o6t*cTo<u > MN. Ilpi! hom 

p."l tMlilK.'IKMtlltt' MIMKIKTM 17 M 1^ P«Mf MV.i 
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lulu (II MM .OMKIIVrU M IIO.i;iH>r IKIIIpM^CHHC 

tin .mmii v 19 Kp.iciioro oniH cncT<»|)opa 12 m na 

Kit TV III KV CaOKB I I KOMMyrailHH. Ha 3TOM cbc- 

To<(iopc 12 ropiir KpacHbiH oroiib m koht3 kt 
1 1.1 6aok3 II KOMMyTaiiHM 3aMbiKacT uenb 

MCpCMblMKII 10, liaXOAHUlCHCB OKOAO 3TOrO CBe- 

rotJ)opa 12. 

ECAM 3. II. C. C IIOC3AOM 3aiiHMaeT ABa 

G^iOKa — yMacTKa, to b uma(|)ax 15 CBeTO(})opOB 
12. orpawAaioinux 3rn ywacTKH nyTM, pcAc 
weAToro orna n pcac 3eACHoro onia o6ccto- 
MCiibi ii Mepc3 pa3MUKaiouiMe 17 h 18 koht3 ktu 
peAe weAToro oniH noAaeTCR nanpn>KeHHe 
na Aa MMM 19 Kpacnoro onifl ooomx cbctoc}>o- 

pOB 12 II Ha KB TV Ml K II KOM M yTaUHOHHblX AByX* 
MOAK3CMMKOB 13 ncpeMUUeK 10 y 3THX CBCTO- 

{})opoB. B pc3yAbTaTe 3Toro Ha AByx cbcto^o - 
pax ropHT KpaciibiA oroiib m uenH pacncxno)KCn- 

MblX B03AC 3TMX CBCTO(})OpOB 12 MepeMblMeK 10 
33MKIiyTbI. 

Bcacactbmc 33MUK3 mmb . ueneA nepeMbi- 

MCK 10 TOK B AOMOA IHITCA bHOM npOBOAC 5 MCHH * 
CT BCAHMMIiy M M 311 pa BACHMC H CHOBa paBeH 
110 BCAHMMlie M MpOTHBOnOA0>KCJI nO ^33Q TOKy 
rapMOHHK KOMTBKTIIOH CCTH, MCM 06eCnCMHBa- 

ctch KOMiieMcamm npn mbahmkh 3. n. c. 14 Ha 

MOKMOACTailUMOMHOH 30MC. 

B T3K0M COCTOVMUIH CHCTCM3 3ACKTpOClia6* 

>KenH« naxoAHTCH b TeMemie bpcmch n, noKa 
3. n. c 14 nepcMemaeTCH, b npeAeAax oahhx 
m Tex we 6aokob — y^iacTKOB nyTH. 

Ilpii nepexoAC 3. n. c. 14 c OAHoro 6aokb — 
yqacTKa na ApyroA npoHcxoAHT CAeAywimie 

HJMeHCHHfl. B HIK3(})y 16 CBeTO<J)Op3 12, orps)K- 

Aaiomcro iicpBuA 6aok- yMacTOK, ciisMaAa 
cpa6aTUBacT peAC >KCAToro othb, 3aTeM no 
Mepe yAaAeHMH 3. n. c 14 cpaGaTbmaeT peAe 
3e.ienoro orHR. npn cpaOaTbiBa hhh peAe weA- 
Toro or hh ctiMMacTCH ManpnmCHHR c AaMnu 19 
KpacHoro othh h OHa MOTyxaeT h noAaeTCH Ha- 
npHJKCM mc na A3Miiy 20 >KeA*roro othh h OHa 
3aropaeTC«. npH cp36aTUB3HHH peAe 3eACHoro 
oitib c A3Mnu 20 HcejiToro othr Hanpn>KeHne 
ciiMMaeTCfl h nocTvnacT na AaMny 21 3e.ieHoro 
ornn, Aavna 20 noTyxaer, jiaMna 21 3aropaeTC«. 
Iluc.iO cpa6aTbiBaHnn peAe JKCATOro ornfl chh- 

MaCTCfl HaiipB>KCMHCC KaTV UIKH 6AOK3 11 KOM- 

m vt ami m i! cro ko iitbkt I I.I pa3pbiBaeT uenb 

IIOpCMblMKM 10, KOTOpaH VCTaHOBvieHa B03A e 

iicpHorocBeTOi}>opa 12. na kotopom 3arop3eTCfl 

MxCATWH OI OHI>. 

B MiKa^y cBCToi{)opa, orpa>KA3K>aiero bto* 
pou 6;iok — ynacroK mntm. na KOTOpbiA B«e3)Ka- 

CT 3. II. C 14. OTII3A3eT pCAe >KCATOrO OTHH , 

it. in 0TiiaaaK)T peAC >KeAToroornH h peAe 3eAe- 
Horoonm. B nepBOM ciy^ae CHMMaeTcw Hanpa- 

>KCMMC C AaMllbl 20 >KCATOrO or«H, BO BTOpOM — 

c AaMiibi 21 30Acnoro onin. Ha AaMny 19 Kpac- 
Horo oniH noAaoTVH iiaiipnweHHe, ona iarop3- 
oioh h oAMoiipcMciiiio cpa6aTbiBaeT 6aok II 

KOMMyTaiiHM II 33 M UKBCT K0HT3 KTOM 11.1 UCMb 

McpcMUMKM 10. pacnaio>Ke»iHOM OKOAO CBCTX>- 
i|mpa. na kotopom \aropacTcn KpacHbiA oroiib. 
H pciyAbraic *tm\ iicpCKAHVieiiMM h ucmmx 

lli'p.'MM'H'K ■.iOt , /UeMHIiacrCt1 H.iMCMCMMC lUVIIIMM- 
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Hbi u ^a3tw TOKa aono.iHHTC.ihiioro npmiOAa 5. 

KOTODUe COOTRCTCTByiCT 113 Ml* HO It lift M OC.IHMHllbl 
H AaDbl TOKa rapMOMIIK B KOIITaKTHOM CCTM 4, 

npoiicxoAftiuHM BC^eacTBMC iiepeMCiueHHH 
3 n c. !4 no MOKnoACTaimMoimoH 30iie. 
TaKMM o6pa30M, npH abidkchhh 3. n. c. 14 u 
pacnojiOKeHMM ero b /ik>6om tomk<? MOKfiOA* 



MM 4 

CTailUMOMHOH 30IIM TOK ra pMOHM K KOHT 3 KTHOH 

ci-th 4 it TOKAOiiaiiiMTC.iMioro iipono.ia 5 paniihi 
no d ci limine h npoT«noiio«fio>KiiN no <J>a3e. 
b pe3y^^TaTe aroro Manumiuc no.ifl o6omx 
tokob KOMncHcnpyiOT Apyr Apyra w b nerinx 

5 CBH3II HOMeXa OT KOIITaKTHOM r C TH HC 803HH-. 

Kaet. 



CoCTaBHTP.Ib B. KOMCTKOB 

3aKa:. 3465/18 Tnp.m b50 i£?£T 

BIIHMIH rocy.iapcTBCHHoro komhtcto ^CCP 
no Ae.iaM H3o«pcTCimfl m o-kpwtmh 
IM035. Mockbb. >K-35. PaymcKBH ' itafi ... .1. 4,f> 
*„im;..i Mlin «naTcm». r. Vmropox y.i. UpoeniHaH. 1 



BEST AVAILABLE COPY 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU(ll) 1158400 A 
3 (51) E 60 M 3/00 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 3291910/24-11 

(22) 5/15/81 

(46) 5/30/85, Bulletin No. 20 
(72) O. L Novikov 

(71) Uralian Division of the All-Soviet Scientific Research Institute of Railroad 
Transportation awarded with the Labor Red Flag Order 

(53) 621.331.621.311 (088.8) 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 1 3, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the., 
commutation unit, 11, and its contact, 1 1.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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